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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
sound effect reproduction device for a railroad 
model capable of producing traveling sound 
and the like accompanying travel of a railroad 
model car and properly reproducing various 
sound effects realistically without requiring any 
complicated operation for producing the sound 
effect. 

SOLUTION: In this sound effect reproduction 
device, traveling sound of the model car is 
stored and reproduced at a reproduction speed 
and a reproduction volume matching a 
traveling speed of the model car. 
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[Claims] 

[Claim 1] A railroad model effect sound reproduction method, 
wherein a traveling sound of a railroad train is stored, and 
the traveling sound is reproduced at a reproduction speed 
corresponding to a traveling speed of a model train. 
[Claim 2] The railroad model effect sound reproduction method 
according to claim 1 , wherein the traveling sound is reproduced 
at a reproduction speed corresponding to the traveling speed 
of the model train and at a reproduction sound level 
corresponding to the traveling speed. 

[Claim 3] A railroad model effect sound reproduction device 
comprising: 

storage means having stored therein a travel sound of a 
railroad train; and 

traveling sound reproduction means for reproducing the 
traveling sound stored in the storage means at a reproduction 
speed corresponding to a traveling speed of a model train. 
[Claim 4] The railroad model effect sound reproduction device 
according to claim 3 , wherein the traveling sound reproduction 
means reproduces the traveling sound stored in the storage means 
at a reproduction speed corresponding to the traveling speed 
of the model train and at a reproduction sound level 
corresponding to the traveling speed. 

[Claim 5] A railroad model effect sound reproduction device 
comprising: 

storage means having stored therein a brake operation 
sound of a railroad train; 

brake operation information acquisition means for 
acquiring brake operation information of a model train; and 

brake operation sound reproduction means for reproducing 
the brake operation sound stored in the storage means in 
accordance with the brake operation information acquired by the 
brake operation information acquisition means. 



[Claim 6] The railroad model effect sound reproduction device 
according to claim 5, wherein: 

the storage means has stored therein a plurality of types 
of brake operation sound; 

the brake operation information acquisition means 
acquires shift position information of a brake operator for 
giving an instruction to control an intensity of braking power 
applied to the model train so as to become an intensity 
corresponding to a shift position; and 

the brake operation reproduction means reproduces one 
type of brake operation sound stored in the storage means that 
corresponds to the shift position information of the brake 
operator which is acquired by the brake operation information 
acquisition means. 

[0009] 

[Means for solving problems] In a railroad model effect sound 
reproduction method of the present invention, which achieves 
the above object , a traveling sound of a railroad train is stored, 
and the traveling sound is reproduced at a reproduction speed 
corresponding to a traveling speed of a model train. 
[0010] Here, it is preferred that in the railroad model effect 
sound reproduction method of the present invention, the 
traveling sound is reproduced at a reproduction speed 
corresponding to the traveling speed of the model train and at 
a reproduction sound level corresponding to the traveling 
speed. 

[0011] Also, a first of railroad model effect sound 
reproduction devices of the present invention, which achieves 
the above object, comprises: storage means having stored 
therein a travel sound of a railroad train; and traveling sound 
reproduction means for reproducing the traveling sound stored 
in the storage means at a reproduction speed corresponding to 
a traveling speed of a model train. 

[0012] Here, it is preferred that in the first effect sound 
reproduction device, the traveling sound reproduction means 



reproduces the traveling sound stored in the storage means at 
a reproduction speed corresponding to the traveling speed of 
the model train and at a reproduction sound level corresponding 
to the traveling speed. 

[0013] According to the railroad model effect sound 
reproduction method and the first effect sound reproduction 
device of the present invention, the traveling sound is 
reproduced at a reproduction speed corresponding to the 
traveling speed of the model train and/or, preferably, at a 
reproduction sound level corresponding to the traveling speed, 
thereby increasing the sense of reality. 

[0014] Also, a second of railroad model effect sound 
reproduction devices of the present invention, which achieves 
the above object, comprises: storage means having stored 
therein a brake operation sound of a railroad train; brake 
operation information acquisition means for acquiring brake 
operation information of a model train; and brake operation 
sound reproduction means for reproducing the brake operation 
sound stored in the storage means in accordance with the brake 
operation information acquired by the brake operation 
information acquisition means. 

[0015] Here, it is preferred that in the second effect sound 
reproduction device of the present invention, the storage means 
has stored therein a plurality of types of brake operation 
sound; the brake operation information acquisition means 
acquires shift position information of a brake operator for 
giving an instruction to control an intensity of braking power 
applied to the model train so as to become an intensity 
corresponding to a shift position; and the brake operation 
reproduction means reproduces one type of brake operation sound 
stored in the storage means that corresponds to the shift 
position information of the brake operator which is acquired 
by the brake operation information acquisition means. 
[0016] The second effect sound reproduction device of the 
present invention acquires the brake operation information to 
reproduce the brake operation sound, and therefore it is 
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possible to obtain a realistic brake operation sound without 
performing burdensome operations, e.g., performing a button 
operation while performing a brake operation. Also, it is 
possible to further increase the sense of reality by storing 
a plurality of types of brake operation sound and reproducing 
brake operation sound in accordance with shift position 
information of the brake operation sound. 

[0017] Here, the effect sound reproduction method and the 
effect sound reproduction devices of the present invention can 
be provided in a model train control device which controls the 
traveling of a model train, or can be integrally formed with 
such a control device. 

[0018] Model train control devices configured in such a manner 
can be described as follows. Specifically, a first of the model 
train control devices , which implement the railroad model 
effect sound reproduction method of the present invention or 
include the effect sound reproduction device, includes: a speed 
setting operator for setting a target speed of a model train, 
speed adjustment means for adjusting a traveling speed of the 
model train in accordance with the target speed set by the speed 
setting operator; storage means having stored therein a 
traveling sound of the railroad train; and traveling sound 
reproduction means for reproducing the traveling sound stored 
in the storage means at a reproduction speed corresponding to 
the traveling speed adjusted by the speed adjustment means. 
[0019] Here, it is preferred that in the first control device, 
the traveling reproduction means reproduces the traveling sound 
stored in the storage means at a reproduction speed 
corresponding to the traveling speed adjusted by the speed 
adjustment means and at a reproduction sound level 
corresponding to the traveling speed. 

[0020] According to the first control device, by performing 
only an operation of setting a target speed of the model train, 
it is possible to reproduce the traveling sound at a 
reproduction speed corresponding to a traveling speed of the 
model train and/or, preferably, at a reproduction speed 
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corresponding to the traveling speed, thereby considerably 
increasing the sense of reality. 

[0021] Also, a second of the railroad model control devices 
incorporating the present invention includes : a brake operator 
for applying brake to a model train; storage means having stored 
therein a brake operation sound of a railroad train; and brake 
operation sound reproduction means for reproducing the brake 
operation sound stored in the storage means in accordance with 
an operation of the brake operator. 

[0022] Also, a third of the railroad model control devices 
incorporating the present invention includes: a brake operator 
for giving an instruction to control an intensity of braking 
power applied to a model train so as to become an intensity 
corresponding to a shift position; speed adjustment means for 
adjusting a traveling speed of a traveling model train so as 
to be decreased at a changing speed corresponding to a shift 
position of the brake operator; storage means having stored 
therein a plurality of types of brake operation sound; and brake 
operation sound reproduction means for reproducing one type of 
brake operation sound stored in the storage means that 
corresponds to an operation of the brake operator. 
[ 0023 ] According to the second and third control devices , brake 
operation sound is reproduced by performing a brake operation, 
and therefore it is possible to perform a brake operation in 
a realistic atmosphere without performing a burdensome 
operation of performing a button operation in addition to the 
brake operation. Also, according to the third control device, 
by performing a brake operation, it is possible to reproduce 
brake operation sound in accordance with the situation, thereby 
further increasing the sense of reality. 
[0024] 

[Embodiments of the Invention] Hereinafter, an embodiment of 
the present invention will be described. 

[0025] FIG. 1 is a diagram illustrating an operation panel of 
a railroad model control device incorporating a railroad model 
effect sound reproducing device according to an embodiment of 
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the present invention. 

[0026] A control device 10 includes: a power switch 11 for 
turning on/off the control device 10; a voltmeter 12 and an 
ammeter 13 which indicate voltage and current levels of 
electric power supplied to a railroad model (not shown); a 
railroad bridge sensor connection terminal 14 to be connected 
with a railroad bridge sensor for detecting that a model train 
enters a railroad bridge model which constitutes a portion of 
a railroad track on which the model train travels; an effect 
sound reproduction button group 15 consisting of three effect 
sound reproduction buttons 15a , 15b, and 15c for generating 
three types of effect sound of a compressor, a departure bell 
and a whistle; a master control lever 16 for adjusting the 
traveling speed of the railroad train; and a brake lever 17 for 
use in an operation of braking the railroad train that is 
traveling . 

[0027] Here, the master control lever 16 is operable to adjust 
the traveling speed of the railroad train in five levels (OFF, 
1,2,3, and 4) , and when the master control lever 16 is shifted, 
voltage for driving the railroad train varies in accordance with 
the shift position, such that the traveling speed increases with 
the number corresponding to the shift position. 
[0028] Note that the master control lever adjusts a target 
traveling speed of the railroad train, and when the target 
traveling speed is set by the master control lever, the current 
traveling speed of the railroad train gradually changes to the 
set target traveling speed over a given period of time. The 
traveling speed of the railroad train is controlled in 
accordance with a voltage level of electric power supplied to 
the railroad train. The detailed description thereof will be 
described later. 

[0029] The brake lever 17 is operable to control application 
of the brake of the traveling model train in six levels 
(emergency, 4, 3, 2, 1, and release). The braking power is 
maximized at "emergency", and decreases with the number of the 
levels, and no brake is applied at "release". 



[0030] FIG. 2 is an internal configuration diagram of the 
control device having the operation panel whose external view 
is shown in FIG. 1. 

[0031] This illustrates the railroad bridge sensor connection 
terminal 14 , the effect sound reproduction button group 15, the 
master control lever 16 , and the brake lever 17 , which are shown 
in the external view of FIG. 1 . Note that in FIG. 2, the master 
control lever 16 and the brake lever 17 are illustrated as 
change-over switches . 

[0032] Also, FIG. 2 shows components which are not shown in 
FIG. 1, i.e. , a CPU 21, a ROM 22, a RAM 23, a sound ROM 24, a 
sound reproduction LSI 25 including a sound level reproduction 
circuit 2 5a and a sound level control circuit 25b, a D/A 
converter 26, a power amplifier 27, left and right 
loudspeakers 28a and 28b, a voltage generation circuit 29, and 
a power supply terminal 30. 

[0033] Here, the ROM 22 has stored therein a program for 
detecting lever operations and depression of the effect sound 
reproduction buttons, and accordingly controlling generation 
of voltage for driving the model train and a variety of types 
of effect sound. The CPU 21 reads and executes the program 
stored in the ROM 22. The RAM 23 is a memory for temporarily 
storing values of various variables used for the CPU 21 to 
execute the program. 

[0034] Also, the sound ROM 24 has stored therein sound data 
of traveling sound (clickety-clack) which is a type of effect 
sound of a traveling train, effect sounds of application of the 
brake (squealing sound, hissing sound, chipping sound), and 
other various effect sounds. The sound ROM 24 does not have 
to be separate from the ROM 22, and a predetermined portion of 
the ROM 22 may be used as the sound ROM 24. 

[0035] The sound reproduction LSI 25 is an LSI chip for 
reproducing the sound data stored in the sound ROM 24 at a 
reproduction speed and level in accordance with an instruction 
from the CPU 21. The sound data reproduced by the sound 
reproduction LSI 2 5 is converted by the D/A converter 26 into 



an analog sound signal, and amplified by the power amplifier 2 7 , 
and effect sound based on the sound signal is outputted from 
the two, i.e., left and right, loudspeakers 28a and 28b. 
[0036] Also, the voltage generation circuit 29 generates 
electric power to be supplied to the railroad train at a voltage 
level adjusted in accordance with an instruction from the CPU 21 . 
The electric power at the adjusted voltage level is supplied 
from the power supply terminal 30 to the railroad train via a 
railroad track (not shown). The supplied electric power 
enables the railroad train to travel on the railroad track at 
a traveling speed corresponding to the voltage level. 
[0037] Table 1 shows the relationship between the position of 
the master control lever and the set voltage level. 
[0038] 
[Table 1] 



Lever position 


Set voltage 
level [V] 


OFF 


0 


1 


3 


2 


6 


3 


9 


4 


12 



[0039] Here, the set voltage level is proportional to the 
target speed of the model train. The CPU 21 detects the shift 
position of the master control lever 16 and, when the set 
voltage level is changed, it controls the voltage generation 
circuit 29 such that the voltage level of the electric power 
to be supplied to the railroad train is gradually changed from 
the voltage level of the electric power that is currently 
supplied to the model train to the changed set voltage level. 
[0040] FIG. 3 is a graph showing the correspondence of a 
voltage difference between the voltage level of the electric 
power that is currently supplied and the set voltage value with 
respect to the time required for gradually changing the voltage 
level from the current voltage level to the set voltage level. 
[0041] Referring to Table 1, for example, in the case where 



the master control lever Is in the OFF position and the model 
train is at rest, if the master control lever is shifted to the 
lever position "4" , the voltage difference becomes 12V, so that 
the traveling speed of the model train is gradually increased 
to a traveling speed corresponding to a voltage of 12V in 60 
seconds . 

[0042] Table 2 illustrates the relationship between the 
position of the brake lever and the voltage level. 
[0043] 
[Table 2] 



Lever position 


Voltage 
variation 


emergency 


f5(vl,t) 


4 


f4(vl,t) 


3 


f3(vl,t) 


2 


f2(vl,t) 


1 


fl(vl,t) 


release 





[0044] The CPU detects positions of the brake lever, and 
controls, for each position of the brake lever, the voltage 
generation circuit 29 such that the voltage generated in the 
voltage generation circuit 29 varies in accordance with the 
following functions. 

[0045] Note that in the following expressions, vl is a voltage 
level (offset voltage) when the brake lever is applied. 
[0046] 

lever position 1: v = fl(vl,t) = vl - (12/25) x t 
lever position 2: v = f2(vl,t) = vl - (12/20) x t 
lever position 3: v = f3(vl,t) = vl - (12/15) x t 
lever position 4: v = f4(vl,t) = vl - (12/10) x t 
lever position [emergency]: v = f5(vl,t) = vl - 12 x t 

......( 1) 

FIG. 4 is a graph showing variations in voltage level in the 
case where the brake lever is applied when the level of voltage 
generated in the voltage generation circuit 29 is 12V (vl = 12) . 
[0047] In FIG. 4, "release", "1", "2", "3", "4", and 



"emergency" correspond to positions of the brake lever shown 
in FIG. 1. In FIG. 4, the straight line becomes steeper as the 
brake is applied harder. 

[0048] FIG. 5 is a graph showing the correspondence between 
the level of voltage generated in the voltage generation 
circuit 29 and the speed of reproducing the sound data of the 
traveling sound. 

[0049] In FIG. 5, the sound data reproduction speed at 100% 
refers to reproduction at a normal reproduction speed which is 
performed by setting the stepping speed at a read address of 
the sound data stored in the sound ROM shown in FIG. 2 so as 
to be 1. As for reproduction speeds exceeding 100% , stepping 
addresses having a value greater than 1 are set in accordance 
with the reproduction speeds so that the reproduction time 
becomes shorter, and as for reproduction speeds below 100%, 
stepping addresses having a value less than 1 are set in 
accordance with the reproduction speeds so that the 
reproduction time becomes longer. 

[0050] Note that in the present embodiment, when a stepping 
address greater than 1 is set in accordance with the 
reproduction speed so that the reproduction time becomes 
shorter, the reproduction pitch is increased, and when a 
stepping address less than 1 is set in accordance with the 
reproduction speed so that the reproduction time becomes longer, 
the reproduction pitch is decreased. However, only the 
reproduction speed may be changed without 

increasing/decreasing the reproduction speed. 
[0051] The graph of FIG. 5 is represented by the following 
expressions. 
[0052] 

reproduction speed (%) = 
0 to 3V: 20 

3 to 6V: (80/3) x v - 60 
6 to 9V: (20/3) x v + 60 

9 to 12V: 10 x v + 30 (2) 

Here, in order not to provide audibly unnatural sound, the 



reproduction speed is controlled so as to be at a fixed level 
(e.g., 20%) for a predetermined voltage level or lower (e.g., 
3V or less) . 

[0053] FIG. 6 is a graph showing the correspondence between 
the level of voltage generated in the voltage generation 
circuit 2 9 and the sound level of the traveling sound. 
[0054] The graph of FIG. 6 is represented by the following 
expressions . 
[0055] 

sound level = 

0 to 3V: (10/3) * v 

3 to 9V: (40/3) * v-30 ' 

9 to 12V: (10/3) x v+60 (3) 

FIG. 7 is a flowchart of a main routine executed by the CPU. 
[0056] Once the power is turned on/ the execution of the main 
routine is continued until the power is turned off. 
[0057] Firstly, when the power is on, the initialization is 
performed (step al). 

[0058] In the initialization, variables v, vl, and v2 
representing voltage levels are all initialized to 0. 
Variable v is a variable representing the current voltage level, 
variable vl is a variable representing the offset voltage (see 
the above expression (1)), and variable v2 is a variable 
representing the set voltage level (see Table 1). 
[0059] After the initialization, a traveling sound generation 
process (see step a2; FIG. 8), a lever shift-related process 
(see step a3; FIG. 9), and an effect sound reproduction 
button-related process (step a4) are repeatedly executed. 
[0060] FIG. 8 is a flowchart of the traveling sound generation 
process executed at step a2 in FIG. 7. 

[0061] Here, firstly, it is determined whether the railroad 
bridge sensor is on. The railroad bridge sensor is kept on for 
a period of time required for the model train to pass a railroad 
bridge . 

[0062] The sound ROM shown in FIG. 2 has stored therein sound 
data for two types of traveling sound: traveling sound of the 



model train passing a railroad bridge; and traveling sound of 
the model train traveling on railroad tracks other than a 
railroad track on the railroad bridge . Here , in accordance with 
whether the railroad bridge sensor is on or off, the traveling 
sound of passing the railroad bridge is set in the sound LSI 
so as to be reproduced (step b2) , or the normal traveling sound 
(for cases other than the case of not passing the railroad 
bridge) is set in the sound LSI so as to be reproduced (step b3 ) . 
[0063] Next, the reproduction speed corresponding to the 
current voltage level v is set in the sound LSI (step b4) , and 
then the sound level corresponding to the current voltage 
value v is set in the sound LSI (step b5). Thereafter, the 
sound LSI reads the traveling sound set so as to be reproduced 
from the sound ROM, and reproduces the read traveling sound at 
a set reproduction speed and a set sound level* 
[0064] FIG. 9 is a flowchart showing the lever shift-related 
process executed at step a3 in FIG. 7. 

[0065] Here, firstly, it is determined whether the position 
of either the master control lever or the brake lever has been 
changed based on the shift positions of the levers (step cl) . 
If the position of either lever has not been changed, the control 
exits the routine shown in FIG. 9. 

[0066] If it is determined at step cl that the position of any 
lever has been changed, an interrupt timer is caused to restart 
after time counter t is cleared such that t=0 (step c2), and 
the routine shown in FIG. 10, which will be described later, 
is repeatedly executed at intervals of one second in accordance 
with an interruption by the interrupt timer. The routine shown 
in FIG. 10 will be described later. 

[0067] At step c3 in FIG. 3, the current voltage level v is 
set as the offset voltage level vl without changing it (see the 
above expression ( 1 ) ) . 

[0068] At step c4 , it is determined whether the lever that has 
just been shifted is the master control lever or the brake lever, 
and if the lever that has just been shifted is the master control 
lever, the control proceeds to step clO, and a set voltage 



corresponding to the position of the master control lever is 
set as the set voltage level v2 (see Table 1). 
[0069] On the other hand, if it is determined at step c4 that 
the lever that has just been shifted is the brake lever, then 
it is determined whether the position of the shifted brake lever 
is at "release" (step c5) . If the brake lever has been shifted 
to the position of "release", an instruction is given to the 
sound LSI when reproducing brake operation sound 1 (chipping 
sound) corresponding to "release" (step ell). 
[0070] At step c5, if it is determined that the position of 
the shifted brake lever is a position other than "release" , the 
control proceeds to step c6 and it is determined whether the 
current voltage level v is equal to or less than a predetermined 
voltage (e.g., 2V) . If the current voltage level v is equal 
to or less than the predetermined value, a reproduction 
instruction is given to the sound LSI such that brake control 
sound (squealing sound) is reproduced (step c7). 
[0071] At step c6, if it is determined that the current voltage 
level v exceeds the predetermined voltage, the control proceeds 
to step c8, and it is determined whether the position of the 
brake lever that has just been operated is "emergency" . If it 
is located at a position other than "emergency", the control 
exits the routine shown in FIG. 9, and if it is located at 
"emergency", a reproduction instruction is given to the sound 
LSI such that brake operation sound 2 (hissing sound) 
corresponding to the position of "emergency" is reproduced 
( step c9 ) . 

[0072] Note that the effect sound reproduction button process 
at step a4 of the main routine in FIG. 7 is a conventionally 
known, and illustrations of the details thereof are omitted. 
[ 0073 ] In the effect sound reproduction button process , on/off 
states of the three effect sound reproduction buttons 15a, 15b, 
and 15c shown in FIG. 1 are detected, and if any one of the three 
effect sound reproduction buttons 15a, 15b, and 15c is 
depressed, the sound reproduction LSI is instructed to 
reproduce the effect sound that corresponds to the depressed 



effect sound reproduction button. The sound reproduction LSI 
reproduces the effect sound in accordance with the instruction. 
[0074] FIG. 10 is a flowchart showing the routine of a voltage 
level calculation process. 

[0075] The voltage level calculation process routine shown in 
FIG. 10 is a timer interrupt routine which is started at 
intervals of one second by the interrupt timer restarted at 
step c2 in FIG. 9. Here, time variable t is incremented by 1 
per second in accordance with the interrupt timer. 
[0076] When the interrupt routine of FIG: 10 is executed, 
firstly, it is determined whether the brake is currently applied 
(step dl). If the brake is currently applied, the voltage 
level v is calculated (step d3) based on the functions shown 
in expression (1) and FIG. 4 in accordance with the position 
of the brake lever until ~ the voltage level v reaches zero 
(step d2) . The CPU controls the voltage generation circuit 29 
such that a voltage at the calculated voltage level v is applied 
to the model train (see FIG. 2). 

[0077] Also, if it is determined at step dl that the brake is 
currently not applied, the control proceeds to step d4, and it 
is determined whether the current voltage level v has reached 
the set voltage level v2 set at step clO in FIG. 9. If the 
current voltage level v has not reached the set voltage level v2 , 
the current voltage level v is updated (step d5). The CPU 
controls the voltage generation circuit 29 such that a voltage 
at the updated voltage level is applied to the model train. 
[0078] Here, at step d5 , the updated voltage level v is 
calculated in the following expression (4) in accordance with 
the characteristic shown in FIG. 3. 
[0079] 

v = f(vl,v2,t) 

- (12/60) x {(v2-vl)/|v2-vl| } x t + vl (4) 

Specifically, if the offset voltage (current voltage level) < 
set voltage level v2, v = (12/60) x t + vl, and if the offset 
voltage (current voltage level) > set voltage value v2 , v = 
-(12/60) x t + vl. 



[0080] FIG. 11 is a schematic configuration diagram showing 
an example where a control device incorporating the present 
invention as a whole is realized by connecting a railroad model 
effect sound reproduction device according to an embodiment of 
the present invention to a conventional railroad model control 
device . 

[0081] The control device shown in FIGS. 1 and 2 is a control 
device which is integrally formed with an effect sound 
reproduction device according to an embodiment of the present 
invention, while a control device 40 shown in FIG V 11 has a 
configuration in which an effect sound reproduction device 60 
is connected to a conventional control device 50 with having 
a function of effect sound reproduction. 

[0082] The conventional control device 50 includes a power 
switch 51, a voltmeter 52, an ammeter 53, a master control 
lever 56, and a brake lever 57, which are similar to the power 
switch 11, the voltmeter 12, the ammeter 13, the master control 
lever 16, and the brake lever 17, respectively, of the control 
device 10 shown in FIG. 1, and their overlapping descriptions 
are omitted. 

[0083] The conventional control device 50 includes a voltage 
generation circuit corresponding to the voltage generation 
circuit 29 shown in FIG. 2, a CPU for detecting shift positions 
of the master control lever 56 and the brake lever 57 to control 
the voltage generation circuit, and so on. From a power supply 
terminal 58, electric power for causing the model train to 
travel at a voltage for controlling the traveling speed of the 
model train is output ted. Also, output ted from a brake 
terminal 59 is brake position information indicating the shift 
position of the brake lever 57. 

[0084] The electric power for causing the model train to travel, 
which is outputted from the power supply terminal 71, is 
inputted to a power supply input terminal 71 of the effect sound 
reproduction device 60 and outputted from a power supply output 
terminal 73 to be supplied to the model train via a railroad 
track (not shown). 



[0085] Also, brake position information, which is outputted 
from the brake terminal 59 , is inputted from a brake information 
input terminal 72 of the effect sound reproduction device 60 
to a sound reproduction LSI 65 of the effect sound reproduction 
device 60, 

[0086] The effect sound reproduction device 60 includes a 
sound ROM 64 , the sound reproduction LSI 65 , a D/A converter 66 , 
and a voltage level detection circuit 67. 

[0087] Of these elements, the sound ROM 64 is similar to the 
sound ROM 24 shown in FIG. 2, and the description thereof is 
omitted here. 

[0088] The voltage level detection circuit 67 is operable to 
detect the voltage level of the electric power that is to be 
supplied to the railroad model. The detected voltage level is 
inputted to the sound reproduction LSI 65. 

[0089] The sound reproduction LSI 65 is similar to the sound 
reproduction LSI 25 shown in FIG. 2 in that it reads and 
reproduces sound data from the sound ROM 64. While the sound 
reproduction LSI 25 shown in FIG. 2 reads sound data from the 
sound ROM and reproduces effect sound (traveling sound or brake 
operation sound) under the control of the CPU 21, the sound 
reproduction LSI 65 shown in FIG. 11 reads sound data from the 
sound ROM 64 and reproduces effect sound in accordance with the 
voltage level detected by the voltage level detection 
circuit 67 and the brake position information inputted from the 
brake information input terminal 72. 

[0090] That is, in addition to the functions of the sound 
reproduction LSI 25 shown in FIG. 2, the sound reproduction 
LSI 65 shown in FIG. 11 incorporates a function corresponding 
to the function of the CPU 21 shown in FIG. 2 of controlling 
the sound reproduction LSI 25 in accordance with shift 
positions of the master control lever 16 and the brake lever 17 . 
[0091] Effect sounds (at this stage, digital data), such as 
the traveling sound and brake operation sound which are 
reproduced by the sound reproduction LSI 65 shown in FIG. 11, 
are converted by the D/A converter 66 into an analog signal 



which is output ted from two sound output terminals 74L and 74R 
connected to left and right loudspeakers (not shown). Stereo 
effect sound (analog signal) outputted from the two sound output 
terminals 74L and 74R passes through an amplifier (not shown) 
to be outputted as effect sound from the right and left 
loudspeakers (not shown) . 

[0092] As such, an effect sound reproduction device of the 
present invention may be incorporated in a control device for 
controlling the traveling of a railroad model train, or may be 
connected to the control device so as to operate in concert 
therewith. 
[0093] 

[Effects of the Invention] As described above, according to 
the present invention, it is possible to generate various types 
of effect sound in accordance with the traveling status and 
operation staizus of a model train without imposing on the user 
an excessive burden of generating effect sound such that the 
user can enjoy a railroad model in a realistic atmosphere. 
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ft£o 

[0 07 5 ] codh i o^-rms.mnmmm^-^> 

§9©Xf 77'c 2~CW^^- h £ft/cfdiA^£^ 

40 r % i#cciro^>^v^>h?nri^ e 

[0 0 7 6 ] CCr>H 1 0<DS9iA^;U-^>^H?f ZtlZ 

jfer3sa^u-+*r*-5*>5^#affisn (xf 
i-r^^r (xf^'d 2 ) . ( i ) ^yd<fc^S4w:in 

JEffiv^Bi^n^ (Xr"-y^d3) o CPUtt, CCD 

tC. ^IEE^lElK2 9 (02#i) *«IfBir-2>. 
[0 07 7 ] £tc. Xf? ^'d 1 tCteOT. 14^1/- 
50 ^4ir»«ct^«3£Sn^i. Xf 7 7'd 4lCii#. 3S 
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^©MEfflvageKstia (w^5). cpu 

v=f (v 1 , v 2. t) 
= ( 1 2/6 0 ) x { (v2 • v 1 ) 

^-t* hue (mi±<DmKm) <wtmmK.mv2<Dt 10 

v= ( 1 2/6 0) x t + v 1 

v= - ( 1 2/6 0) x t + v 1 
[ 0 0 8 0 ] H 1 1 «e*OttiB«tSa«>Wffl«ll«:* 

c o o 8 i ] h i . ^2 (fC^-rmmmmt, *&w<d— 
ztitcmmma.x~<hz>&. mi i^-rmmmm^o 

[o o 8 2 ] se*co$ij®^g 5 ok dx. enws, m 

1X^^51. mEtl-5 2 . mSSit 5 3. 7^ a > • 

mm i o cd, ^n-en. ««u -r * * i 1 , ms.n 1 

2, miftft 1 3. • 1 6, — * • U 30 

[0 0 8 3] ee*co$fiw^g5 o tti*. m 2 ^^tiee 
«afeigi82 9«:ffia-r**BE»^att^. vx^^ 

«BE«^iEiiB4«fifflirscpu«*«rt5»sn"Cfco. m 
coo84] wm&m*! 1 frhtittstitc* mtm 40 

«A*«jW-7 l*»6A*Sti. WRU^iB^? 3^e>Hi 

u-^{4^tffg« v ja^s^ss 6 ocr) Steffi 

LS I 6 5(cA^$n^ e 

[0 08 6] j»*«S£§S»6 0ectt fc §ROM64, 
^I4LS1 6 5. D/A3>^^6 6. *5<fctf» 50 



[0 0 7 8 ] CC"C, C0Xf ^'dSrit S3CC7^ 

m&tcm\ &CF<D (4) 5£cc8^i>TigSr»©«E 
<iv#frtH<*ft*„ 

[0 07 9] 

/I v2-vl I) xt + vl 

(4) 

[0 0 8 7] Ctifc©^ §ROM64(t S2CC^ 

[0 0 8 8] mEffi«ailpI3S6 7 «. 

fc*E«ttf^»4LS I 6 5KA^3ft£o 
[0 0 8 9] tffl^LS I 6 5tt. tROM6 4*>6 

StfPSSLS I 2 5 ±m&-c$>2>tfi. ^2cc^-r# 

ffi^LS I2 5lt CPU2 1 ©WWaEDr. #R 

*»dP«) HI lOSWSLS 

I 6 5tt> «E«fitftaiiaB6 7"C*ffll//c«Effi*5<tCf 

tfWMOCDr. ^ROM6 4*>^f-^^ffll 

[0 0 9 0] mi l©t?S4LS I 6 5 

tt, H2©f^»4LS I 2 5©«ffiCCftI^ k S2<DC 
PU 2 1 <D. • U>>\*— 1 — * • 

1 7Crt*ffffl«ecj£Dr«Wf^LS I 2 5tM*TS 

[009 1 1 11 l©fffltLS I 65tI4$n/c 

SySrjUf*-*) tt, D/A3>^-^66t?7ta^fi 

2o<OtPUJ*S^7 4L. 7 4R^e>ms$n^ a C 
n6 2o©t^ffl*8 : ?-7 4L, 7 4R3^e>U*Sfl/c 

[0092] c cd j: cc, *»w©ja*$ii*sga«. 

[0 0 9 3] 

#&. 
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[H9] [110] 




